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(54)LAMPUNrT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lamp unit in 
which a cooling effect is heighten without affecting its 



explosion-proof function. 

SOLUTION: When a lamp 20 is lighted on, the lamp itself 
is heated to high temperatures, however, since the 
sealing end part 24 is connected to an explosion-proof 
glass 30 through a Jointing part 29a of a ceramics 
system or the like, while an enclosed system structure 
of the lamp unit consisting of the lamp and a reflector is 
maintained, a heat transmission route is formed here. 
Thereby, heat at the sealing end part 24 is radiated 
promptly through this heat transmission route, and the 
sealing end part 24 and the lamp as a whole are cooled. . 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The lamp unit characterized by connecting [ inside / said / explosion-proof / glass ] thermally the point 
of the other end closure tube part of said high intensity discharge lamp directly in the lamp unit by 
which the end closure tube part of a high intensity discharge lamp was supported by the back end center 
section of the reflector, and explosion-proof glass was attached in front end opening of a reflector. 
[Claim 2] 

The lamp unit characterized by connecting the clearance L between said explosion-proof glass and 
points of the other end closure tube part of said high intensity discharge lamp by 7mm or less in a lamp 
unit according to claim 1 . 
[Claim 3] 

The flow section of the metal molybdenum it connected [ metal / section / in the point of the other end 
closure tube part of the high intensity discharge lamp concemed to carry out / seal ] in the lamp unit 
according to claim 1 to 2 is a lamp unit characterized by carrying out embedding into said articulated 
section. 
[Claim 4] 

The lamp unit characterized by for the end closure tube part of a high intensity discharge lamp having 
been supported by the back end center section of the reflector, and having formed the through hole in 
said explosion-proof glass in the lamp unit by which explosion-proof glass was attached in front end 
opening of a reflector, having inserted the point of the other end closure tube part of said high intensity 
discharge lamp in this through hole to the mid-position of the thickness direction of explosion-proof 
glass, and sealing[ connection and ]-izing thermally the point and the explosion-proof glass of this 
inserted closure tube part directly. 
[Claim 5] 

It is the lamp unit characterized by the path of said opening being below an outer diameter of the 
luminescence tube part of a high intensity discharge lamp in a lamp unit according to claim 4. 

[Claim 6] 

claim 1 thru/or claim 5 - the lamp unit characterized by using the functionally gradient material to 
which the gradual change of between the non-conductive section and the conductive sections was 
carried out in thermal stress by the side which attends discharge space consisting of a non-conductivity 
ingredient equivalent to the discharge container of a discharge lamp, and another side consisting of 
conductive ingredients, such as a tungsten and molybdenum, in a lamp unit given in either as the 
discharge lamp concemed to carry out. 
[Claim 7] 

claim 1 thru/or claim 6 - the lamp unit characterized by constituting the thermal articulated section 
concemed to carry out by ceramic system adhesives in a lamp unit given in either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the lamp unit which used a high intensity discharge lamp and reflectors, such as 
an extra-high pressure mercury lamp of a short arc mold, and a metal halide lamp, as the component 
especially about the discharge lamp with a reflecting mirror with which a discharge lamp and a 
reflecting mirror fix and are used. 
[0002] 

[Description of the Prior Art] 

As a lamp unit included in various projector equipments, the lamp unit which consists of a high intensity 
discharge lamp and a reflector is known. As shown in drawing 3 , this lamp unit supports the end closure 
section of a discharge lamp 20 to the back end core of the parabola and elliptical reflector 10, and fixes 
explosion-proof glass 30 to fi-ont end opening of a reflector 10, and has structure which stored the 
discharge lamp 20 in the space surrounded with a reflector 10 and explosion-proof glass 30. 
[0003] 

Thus, the background according to which explosion-proof glass was generalized has a raise in brightness 
and miniaturization of a lamp in recent years, even if it should become the situation which be damage 
while a lamp light up by carry out sealing structuring of the lamp unit include in optical equipments , 
such as a projector , with explosion-proof glass , it can prevent that a hot fi-agment disperse around , the 
photogene under lighting be evaporate fiirther good , and it have structure of an effective lamp unit also 
fi-om a viewpoint prevent destabihzation of the arc by the sudden temperature fall of an arc tube . JP,5- 
251054,A and JP,6-203806,A are one of those which indicated such a technique. 
[0004] 

On the other hand, there is an inclination for the discharge lamp 20 which exists in the space surroimded 
with a reflector 10 and explosion-proof glass 30 with explosion-proof glass in the lamp unit by which 
sealing structuring was carried out to become an elevated temperature during lighting. Therefore, the 
molybdenum foil 21 especially formed in closure section 21a will produce problems, such as a Ufting 
and ******^ for oxidation in hot environments. Opening is formed in the center section of explosion- 
proof glass 30 to such a technical problem at JP, 10-29401 3, A, and while being able to project the tip of 
other end closure section 21a of a discharge lamp 20 and closing fi-om this opening, a clearance 22 is 
formed between opening and a discharge lamp 20, closure section 21a of a discharge lamp 20 is 
contacted in the open air, the technique which gives the cooling effect is proposed, and it has become a 
means effective as an approach of acquiring the long-term dependability of closure section 21a by the 
molybdenum foil 21. (Reference drawing: Drawing 4 ) 
[0005] 

However, as shown in drawing 4 , opening will be formed in the center section of explosion-proof glass 
30, the tip of other end closure section 21a of a discharge lamp 20 can be projected from this opening, 
and in total, when the scattering range of the metallic fiimes at the time of a burst surely reaches open air 
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contact even out of a lamp unit by the approach of give a scale and the cooling effect using a lobe 23 and 
a clearance 22, the explosion at the time of a lamp burst will become surely larger than the case of a 
sealing configuration. Moreover, the technical problem that the lobe 23 from the explosion-proof glass 
30 for cooling becomes the matter which restrains a miniaturization on an optical equipment layout, and 
also tends to damage the lobe of glassware on conveyance and assembly will arise. 
[0006] 

[Problem(s) to be Solved by the Invention] 

The miniaturization of the lamp unit which attached the high intensity discharge lamp to the reflector 10 
for accumulating for attaining the miniaturization of optical equipments, such as a projector, is an 
indispensable technical problem, the above-mentioned technical problem, i.e., a lobe, in order to attain 
the miniaturization of a lamp unit — abandoning ~ in addition ~ and it is a requirement to acquire the 
long-term dependability of lamp closure section 21a, and it is sufficient condition that the sealing 
structure with which an emergency lamp burst was equipped on it can be maintained firmly. 
[0007] 

Then, the technical problem which this invention tends to solve is the lamp unit which fixed the 
discharge lamp 20 to the reflecting mirror which has explosion-proof glass 30, does not have a lobe 
from front explosion-proof glass, and is to offer the lamp [ which can have dependability over a long 
period of time by the high temperature of closure section 21a ] unit which was small and attained sealing 
structuring. 
[0008] 

[Means for Solving the Problem] 

The starting lamp unit is characterized by connecting [ invention / 1st ] thermally the point of the other 
end closure tube part of said explosion-proof glass inside and said high intensity discharge lamp directly 
in the lamp unit by which the end closure tube part of a high intensity discharge lamp was supported by 
the back end center section of the reflector 10, and explosion-proof glass 30 was attached in front end 
opening of a reflector that the above-mentioned technical problem should be solved. The root which 
transmits by this the hot heat energy generated from the arc tube to the discharge lamp closure edge 24 
by the side of explosion-proof glass 30 can be secured, the discharge lamp closure edge 24 by the side of 
explosion-proof glass is made to be able to lower certainly, oxidation of the molybdenum foil 21 in hot 
environments can be controlled effectively, and the long-term dependability of closure section 21a can 
be acquired. 
[0009] 

Moreover, by having connected the clearance L between the explosion-proof glass 30 to carry out and 
the points of the other end closure tube part 24 of said high intensity discharge lamp concemed by 7mm 
or less, heat can be made to be able to transmit to explosion-proof glass effectively from molybdenum 
foil 21 end face of closure section 21a used as the start of the foil oxidization by temperature fall, 
molybdenum foil oxidization can be controlled effectively, and the long-term dependability of closure 
section 21a can be acquired. 
[0010] 

Furthermore, in the lamp unit in connection with this invention, embedding of the connection of the 
molybdenum line it connected [ molybdenum / section / in the point of the other end closure tube part of 
the high intensity discharge lamp concemed to carry out / seal ], and lead wire was carried out into the 
articulated section. The metal molybdenum flow section to which oxidation reaction tends to progress 
can be laid underground in jointing by this, a contact opportunity with the oxygen in hot environments 
can be stopped to the minimum, and oxidation of metal molybdenum can be controlled effectively 
[0011] 

Moreover, the end closure tube part of a high intensity discharge lamp is supported by the back end 
center section of the reflector 10, and the lamp unit concerning the 2nd invention is set to the lamp unit 
by which explosion-proof glass was attached in front end opening of a reflector. A through hole 25 is 
formed in said explosion-proof glass, and the point of the other end closure tube part of said high 
intensity discharge lamp is inserted in this through hole 25 to the mid-position of the thickness direction 
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of explosion-proof glass 30. It is characterized by sealing[ connection and ]-izing thermally the point 
and the explosion-proof glass 30 of this inserted closure tube part directly. The explosion-proof glass 30 
arranged in a front face usually has the thickness of 2-4mm from a viewpoint of explosion protection 
nature. When it becomes possible to pile up dimensionally the closure edge 24 of the thickness of 
explosion-proof glass 30, and a discharge lamp, maintaining conditions without a lobe by adopting the 
structure of the lamp unit in connection with the 2nd invention and the miniaturization of still much 
more lamp unit can be realized, the large touch area of an articulated section can also be taken, and the 
effective closure section temperature fall effectiveness can be enjoyed. 
[0012] 

Moreover, the bore of the through hole 25 in the lamp unit concerning the 2nd invention was made 
below into the outer diameter of the luminescence tube part of a high intensity discharge lamp. The 
closure section temperature fall effectiveness can be enjoyed without being able to prevent the parallel 
light of a parabola mold reflecting mirror starting the opening through hole section, and light scattering 
happening especially, by this, and dropping the use effectiveness of light. 
[0013] 

Moreover, in a lamp unit according to claim 6, the side which attends discharge space consists of a non- 
conductivity ingredient equivalent to the discharge container of a discharge lamp as the discharge lamp 
concemed to carry out, another side consists of conductive ingredients, such as a tungsten and 
molybdenum, and it is characterized by using the functionally gradient material to which the gradual 
change of between the non-conductive section and the conductive sections was carried out in thermal 
stress, thereby, the closure structure of a light-emitting part 26 becomes the callus 60 using a 
functionally gradient material from a molybdenum foil, and the heat transport force from a light- 
emitting part 26 is markedly alike, and is improved, by connect [ glass / 30 / explosion-proof] thermally 
the luminescence tube end section of this discharge lamp 20 through jointing 29a , it can be in the 
cooling condition which desire a light-emitting part 26 to carry out maintenance adjustment possible , 
the water , metal Si-Si system oxide , and tungstic acid ghost which be the factor matter of discharge 
lamp crystallization and melanism can be effectively capture and store to the callus 60 section using a 
functionally gradient material , and the lamp unit by which reinforcement be carried out further can be 
offer . 
[0014] 

Ceramic system adhesives constituted the thermal articulated section of the explosion-proof glass 30 and 
the closure tube part of a high intensity discharge lamp in this invention. Since these ceramic system 
adhesives were constituted from adhesives excellent in the heat-conducting characteristic of for 
example. Si-aluminum system adhesives etc., they can control that it is filled with the heat which 
explosion-proof glass demonstrated the function as the heat transfer root, and emitted from the high 
intensity discharge lamp in a reflector. 
[0015] 

Moreover, when a through hole 25 is formed in explosion-proof glass 30, or when [ since the seal of the 
opening concemed was carried out with said adhesives, ] a lamp is damaged, it is lost that the mercury 
vapour in a discharge lamp etc. leaks outside. 
[0016] 

When the structure of the lamp unit in connection with this invention is taken, oxidation of the 
molybdenum in closure section 21a of a discharge lamp can be realized in the form where the sealing 
system was maintained as a lamp unit. For this reason, in order not to cool directly the light-emitting 
part which serves as about 1000-degree C elevated temperature regardless of natural air cooling or 
forced cooling, the light-emitting part arc by sudden cooling does not destabilize. 
[0017] 

[Embodiment of the Invention] 

The gestalt of operation of this invention is explained based on an accompanying drawing below. Here, 
it is drawing 1 . The sectional view of the lamp unit concerning the 1st invention, the sectional view of 
the lamp unit which drawing 2 requires for the 2nd invention, the sectional view of the lamp unit which 
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drawing 3 requires for the 3rd invention, the ex planatory view 1 of the lamp unit of the former [ drawing 
4 ], and drawing 5 are the explanatory views 2 of the conventional lamp unit, and a lamp unit consists of 
a reflector 10, and a discharge lamp 20 and explosion-proof glass 30. 
[0018] 

Drawing 1 is the sectional view of the lamp unit concerning the 1st invention. A discharge lamp 20 is 
attached in a reflector 10, and explosion-proof glass 30 is attached in front opening of a reflector 10. 
One closure section 21a of a discharge lamp 20 is fixed by the top-most- vertices opening 40 of a 
reflector 10, and further, it will paste up with adhesives excellent in the inside and heat-conducting 
characteristic of explosion-proof glass 30 so that it may indicate to claim 1 of this invention, and closure 
section 21a of the opposite side of a discharge lamp will form a thermal articulated section. 
[0019] 

Said reflector 10 is carrying out the body-of-revolution configuration of the quadratic surface which 
consists of a metal or glass, and the multilayers reflector 1 1 is formed in an inside. It has become 
common in this quadratic surface configuration that a parabola or elliptical are usually taken, and it has 
the theoretical focus 12 on the revolving shaft, respectively. When the arc of the discharge lamp of a 
short gap is correctly located on the theoretical focus 12 of this reflector 10, the condensed light to 
parallel or a secondary focus will be obtained from a reflector. 
[0020] 

A discharge lamp 20 is the metal halide lamp or mercury lamp of a short arc mold, closure section 21a is 
formed in the both ends of the arc tube which consists of quartz glass, and the molybdenum foil 21 
which foliated metal molybdenum to about 30 micrometers is laid under the closure section 21a. The W 
electrode 27 for maintaining an arc is laid under the side desired outside in the form where the external 
lead wire 28 was welded in advance by this molybdenum foil 21 at the side expected to a light-emitting 
part 26, and the electric flow section of a discharge lamp 20 will be formed in it. 
[0021] 

Into the light-emitting part 26 of a discharge lamp 20, a metal halogenide is enclosed as photogene with 
mercury, and specified quantity enclosure of the inert gas, such as an argon and a xenon, is carried out as 
rare gas for starting. As a concrete example of a lamp configuration, the mixture of iodation 
SUKANSHIUMU and sodium iodide is enclosed as photogene. The space volume which emits light is 
[ 0.7mm - 2.7mm and the rated operating power of 3 and gap length ] 20-300W 30-lOOmm. 
[0022] 

The explosion-proof glass 30 arranged in the front face of a reflector 10 is glass with high straight-line 
permeability with which nonreflective coating etc. was performed, and has usually fixed through a 
reflector and adhesives. While this explosion-proof glass functions as the hot piece of glass not 
dispersing around on the occasion of the burst of an emergency lamp in the case of the lamp unit which 
is attaining sealing structuring, it will act so that the light-emitting part 26 under lighting may always be 
maintained at constant temperature. 
[0023] 

If a lamp results in a lighting condition, without explosion-proof glass 30 and a discharge lamp 20 
pasting up, because the discharge lamp closure edge 24 located in the opening side of a reflector 10 
carries out radiation heat dissipation of the heat 1000 degrees C or more of a Ught-emitting part 26 in 
space, it will stop, and, especially in the case of sealing structure, will serve as an elevated temperature 
450 degrees C or more. There is a molybdenum foil 21 laid under the discharge lamp closure edge, in an 
environment 300 degrees C or more, oxidation progresses with time and this serves as a hotbed of the 
lamp damages on a foil piece etc. 
[0024] 

When explosion-proof glass 30 and the discharge lamp 20 of heat-conducting characteristic are good, 
for example, form the thermal articulated section with the silica-alumina system binder etc., heat 
conduction of the closure edge 24 located in the opening side of a reflector 10 can be effectively carried 
out on front explosion-proof glass through the heat-conducting characteristic of adhesives. Since 
explosion-proof glass usually touches the open air through the fan for cooling etc., as a result, the 
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temperature of a closure edge can be lowered to about 200 degrees C depending on the case, and 
presents the effective cooling effect. 

[0025] 

The molybdenum foil 21 laid under the closure edge 24 of the discharge lamp 20 located in the opening 
side of a reflector 10 welds the W electrode 27 and lead wire 28 in advance before and after that, as 
mentioned above. In the diameter of 0.5mm and lead wire 28, in this invention, the diameter of the W 
electrode 27 uses the 0.4mm molybdenum line. Since the lead wire 28 extended from the closure edge 
24 of the discharge lamp 20 located in the opening side of a reflector 10 is fixed to the terminal area 50 
usually arranged by the reflector 10, the die length becomes near 70mm, and welding extension is 
usually later carried out within the production process of a discharge lamp 20 in many cases. As a wire 
rod welded, using the wire rod of nickel system which has resistance in thermal oxidization in many 
cases, the molybdenum line it was connected [ molybdenum / foil / 21 / molybdenum ] is cut so that it 
may become as short as possible. It constitutes so that this molybdenum line part may be completely 
buried in the interior of jointing with the explosion-proof glass 30 in connection with this invention, and 
the contact opportunity with the oxygen of molybdenum is minimized. 
[0026] 

Moreover, by setting the adhesion clearance (L) between explosion-proof glass 30 to less than 7mm, 
while making the discharge lamp closure edge 24 lower effectively, a cooling operation of the closed 
mold stabilized without causing trouble to the workability at the time of lamp assembly can be given to 
a lamp unit. 
[0027] 

Drawing 2 is the sectional view of the lamp unit conceming the 2nd invention. A through hole 25 is 
formed in explosion-proof glass 30, the point of the other end closure tube part 24 of said high intensity 
discharge lamp is inserted in this through hole 25 to the mid-position of the thickness direction of 
explosion-proof glass 30, and it has composition which sealing[ connection and ]-ized thermally the 
point and the explosion-proof glass 30 of this inserted closure tube part 24 directly with adhesives 
excellent in heat-conducting characteristic. 
[0028] 

Although it is common that the thickness consists of 2-4mm on a function as for explosion-proof glass 
30, it is very effective. [ of making the discharge lamp closure edge 24 overlap by opening of explosion- 
proof glass 30, when considering the miniaturization of a lamp unit ] this example ~ setting - thickness 
t of explosion-proof glass ~ 3.8mm and the opening diameter D - the outer diameter of 8mm and a 
discharge lamp closure edge - 6mm ~ it is ~ the thickness direction of explosion-proof glass - it is 
made to overlap about 2.0mm mostly in a center position, and sealing structuring is attained with 
adhesives. Thereby, the large touch area of explosion-proof glass 30 and the discharge lamp closure 
edge 24 can be taken through adhesives, and the effective cooling effect can be presented. 
[0029] 

Here, the bore (D) of said through hole 25 has become below the outer diameter (d) of a light-emitting 
part 26, and makes the minimum loss in the case of parallel Ught. That is, the part in which the through 
hole 25 was formed is the core of explosion-proof glass 30, this part is a part through which the reflected 
light bundle from a reflector 10 does not pass, and effect is very small even if it blockades this part in a 
non-translucency member. 
[0030] 

Drawin g^ is the sectional view of the lamp unit conceming the 3rd invention. The discharge lamp in 
connection with this invention is a discharge lamp which carried out the hermetic seal of mercury or the 
metal halide as a rare-gas halogen and photogene by the callus 60 which used the functionally gradient 
material, and the side which the callus 60 using a functionally gradient material faces discharge space 
consists of a non-conductivity ingredient equivalent to the discharge container of a discharge lamp 20, 
and the side which attends the external lead wire 28 consists of conductive ingredients, such as a 
tungsten and molybdenum, and it has the composition that the gradual change of between the non- 
conductive section and the conductive sections was carried out in thermal stress. 
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[0031] 

in the case of the discharge lamp indicated to drawing 3 , the heat transport force from a Hght-emitting 
part 26 is markedly aUke, and is improved because the closure structure of a light-emitting part 26 
becomes the callus 60 using a functionally gradient material from a molybdenum foil. It is possible by 
connecting [ glass / 30 / explosion-proof] thermally the luminescence tube-end section of tills discharge 
lamp 20 through jointing 29a to carry out maintenance adjustment in the cooling condition which desires 
a light-emitting part 26. 
[0032] 

SERAMI@KKUSU system adhesives are used for jointing 29aand29b for forming the heat transfer root 
explained above. Although the Si02-aluminum203 system binder is used in this example, in addition in 
order to raise thermal conductivity, the approach of blending other nonmetal materials, such as the 
approach and silicon nitride which make the compounding ratio of aluminum 203 20% or more, and a 
zirconia, and oxidation initiation temperature and steamy diffusion temperature may blend intentionally, 
a metal, for example, tungsten tantalum niobium etc., 350 degrees C or more etc. 
[0033] 

Although it will become the discharge lamp [ itself] elevated temperature if a discharge lamp 20 is 
turned on above, since the closure edge 24 is connected to explosion-proof glass 30 through system 
jointing 29a, the heat transfer root is formed here, the heat energy with which the closure edge 24 is 
covered will radiate heat through the heat transfer root concemed, and the closure tube part 24 and the 
whole lamp will be cooled. 
[0034] 

In addition, if it was in the example, the lamp unit by which sealing structuring was carried out was 
explained, but when it seems that the effectiveness of this invention can stab at a part of reflector 10, or 
a reflector 10 and explosion-proof glass 30 carry out aeration of the cooling wind intentionally, without 
pasting up directly, it cannot be overemphasized tiiat it has equivalent effectiveness. 

[0035] 

Moreover, although the case of a metal halide lamp or an extra-high pressure mercury lamp was 
explained as a discharge lamp 20 if it was in the example, it cannot be overemphasized that this 
invention is applicable to a xenon lamp, a sodium lamp, etc. 

[0036] 

[Effect of the Invention] 

The cooling effect can be heightened without spoiling the explosion-proof function of a lamp unit 
according to this invention, as explained above. Therefore, it is hard to generate the fault that the 
molybdenum foil 21 used as an electric supply member of closure section 21a is turned off by thermal 
oxidation, and a lamp life improves sharply. Furthermore, in the case of the discharge lamp 20 using a 
functionally gradient material, it becomes possible in the cooling condition which desires a lock out 
soma 60 to carry out maintenance adjustment, and a suitable lamp miit to control crystalUzation and 
melanism can be offered. 

Thus, since the cooling effect of a lamp unit increases, the further miniaturization is attained and it 
contributes also to miniaturization of the whole projector equipment. 
[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the lamp unit concerning the 1st invention 
[Drawing 2] The sectional view of the lamp unit conceming the 2nd invention 
[Drawing 3] The sectional view of the lamp unit conceming the 3rd invention 
[Drawing 4 ] The explanatory view 1 of the conventional lamp unit 
[Drawin g^] The explanatorv view 2 of the conventional lamp unit 
[Description of Notations] 

10 Reflector 

1 1 Multilayers Reflector 

12 Theoretical Focus 
20 Discharge Lamp 
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21 Molybdenum Foil 
21a Closure section 

22 Clearance 

23 Lobe 

24 Closure Edge 

25 Through Hole 

26 Light-emitting Part 

27 Wolfram Electrode 

28 External Lead Wire 

29a Reflector opening side jointing 

29b Reflector top-most- vertices side jointing 

30 Explosion-proof Glass 

40 Top-most- Vertices Opening 

50 Terminal Area 

60 Callus Using Functionally Gradient Material 



[Translation done.] 
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